Dr G L Asherson and I have had the opportunity of seeing over 40 patients with immune deficiency disease. Before describing the various tests of lymphocyte function I will briefly discuss the various types of immune deficiency disease.
Immune deficiency disease may occur spontaneously (primary deficiency) or be associated with known diseases or drugs (secondary deficiency). Such deficiencies may affect antibody production (humoral immunity) or cell-mediated immunity (CMI). Deficiencies in the complement system and in polymorph and macrophage function may also occur but are not considered here.
Hypogammaglobulincumia
Hypogammaglobulinmemia, affecting all the immunoglobulin classes, is the commonest form of primary immune deficiency disease. This may occur at any age but the best known example is the Bruton type of congenital hypogammaglobulinaemia affecting boys which is inherited in a sex-linked fashion (Bruton 1952) . Isolated deficiency of a single immunoglobulin class has now been described for IgA, IgM and IgE. Isolated deficiency of IgA or IgE, although found in some patients with recurrent respiratory tract infections, is also compatible with normal health. Secondary hypogammaglobulinemia is commonly seen in patients with multiple myeloma and chronic lymphatic leukaomia.
Deficiency in Cell-mediated Immunity (CMI) A primary deficiency affecting predominantly cell mediated immunity is extremely rare and occurs in thymic aplasia, originally described by Di George in 1965. In the commoner combined immunity deficiency syndrome of infancy both CMI and antibody production are impaired and the disease is nearly always fatal. However, we have recently studied 2 adult patients with late onset hypogammaglobulinmmia associated with severe defects in CMI (absent contact sensitivity and PHA transformation) who remain relatively well on gammaglobulin replacement therapy. This may be a distinctive syndrome and the favourable clinical course contrasts with that seen in infancy. Secondary deficiencies in CMI commonly occur in generalized Hodgkin's disease, sarcoidosis, leprosy and a few other chronic inflammatory disorders. Defects in CMI also occur in measles and infectious mononucleosis. Recently, a selective depression of lymphocyte responses to Candida albicans has been found in some patients with chronic mucocutaneous candidiasis (Valdimarsson et al. 1970) .
Infective Complications
In general, patients with hypogammaglobulinemia are troubled with recurrent bacterial infections, usually of the upper and lower respiratory tract. However, middle ear sepsis, conjunctivitis and diarrhoea are also common. On the other hand, most patients with primary defects in cellmediated immunity also suffer from a variety of opportunistic infections and infants with combined immunity deficiency often die from fulminating viral, fungal or protozoal infections.
Tests ofLymphocyte Integrity
Electron micrography studies of peripheral mononuclear cells may reveal undue fragmentation. This was seen in one patient with late onset combined immune deficiency out of the 5 hypogammaglobulinemic patients examined. This evidence of altered structure was corroborated by very poor in vitro survival. Osmotic fragility tests have also been described (Thomson et al. 1966 ). Lymph node histology may show absence of germinal centres and plasma cells (humoral defect) or absence of the paracortical area (CMI defect) and this can be especially informative after antigenic stimulation.
Presumptive Testsfor 'T' Cells
Work in mice shows that there are at least two classes of lymphocytes (Roitt et al. 1969 ) and, by analogy, immune deficiency disease has been provisionally classified in these terms (Wedgwood 1971) . Against this background, it is meaningful to discuss tests for T and B lymphocyte function by analogy with the mouse data. Delayed hypersensitivity skin reactions, contact sensitivity and skin graft rejection are characteristic aspects of CMI. T cells are required for these reactions in mice. CMI can be assessed by the candida or Mantoux delayed skin reaction and by contact sensitivity to dinitrochlorobenzene. The simplest laboratory test for T cells depends upon their ability to divide (blast transform) in the presence of phytohemagglutinin (PHA). This is a specific mitotic stimulus for T cells in mice and does not affect B cells. Antigen, such as PPD or candida, causes cell division of the lymphocytes of sensitized individuals but it is not known whether these are T or B cells. Delayed skin reactions and graft rejection depend on two underlying phenomena. One is the ability of sensitized lymphocytes, in the presence of antigen, to produce soluble mediators (lymphokines) which cause cell infiltration and erythema. The simplest laboratory test is based on the ability of one of them, migration inhibition factor (MIF), to prevent the movement of sensitized peripheral blood white cells or peritoneal exudate macrophages out of a capillary tube (David et al. 1964) . In a recent modification the cells are placed in wells in agar and their migration under the agar in the presence of antigen is measured (Clausen 1971) .
The second underlying phenomenon is the ability of sensitized lymphocytes to kill target cells in vitro. This is commonly done using target cells labelled with radioactive 5tCr which is released following cell damage. The simplest test in humans is, however, based on the ability of peripheral mononuclear cells to kill chicken red cells in the presence of antibody or PHA. The former test probably measures B cell function.
Presumptive Testsfor'B' Cells
The production of immunoglobulins in large amounts is a B cell function and severe hypogammaglobulinamia is presumptive evidence of a B cell defect. B lymphocytes in mice have immunoglobulins and receptors for altered third component of complement on their surfaces (Bianco et al. 1970 ) and similar lymphocytes occur in humans. Some endotoxins specifically stimulate transformation of mouse B cells but these, unfortunately, have little effect in humans. Our results are briefly summarized in Table 1 .
Immune deficiency diseases have an underlying cellular basis. In congenital sex-linked hypogammaglobulinaemia it is reasonable to postulate a defect in a structural gene coding for immunoglobulin or in a controlling gene closely concerned with the activation of the structural gene. Again, in developmental failure (e.g. Di George's syndrome) there is strictly speaking a deficiency of certain lymphocyte populations without there being diseased lymphocytes. However, in the late onset diseases there may be a defect in the lymphocytes themselves. In some cases this may be confined to a subclass of lymphocytes and late onset hypogammaglobulinvmia may be due to an isolated defect in B cells. In those patients with infantile or late onset combined immunity deficiency, there is evidence of both T and B cell defects and these may be examples of lymphocyte disease affecting all lymphocytes and not merely a subclass.
